. Mollison: The suppurating antrum does not necessarily contain laudable pus; the contents are often mucopus or more like mucus than mucopus; in the so-called hyperplastic inflammation of the antrum there may be no secretion at all. No doubt it is the uncertainty as to the contents of the antrum that leads some to advocate radical operative treatment in all cases.
It should be the object of the rhinologist to assist nature to this spontaneous cure. To that end, sprays of weak adrenalin, 1/3000, should be used every three hours, or ephedrine, and heat to the head by means of the special "bath" heated with electric lamps.
Should recovery not follow, puncture through the inferior meatus is carried out. In acute cases, local anaesthesia is not always satisfactory, and I have found that sensitive patients, at least, appreciate gas and oxygen anasthesia.
The fluid in the antrum may be clear yellow and escape under considerable tension ; as a rule it is pus, and must be withdrawn by means of a syringe or washed out with saline. One such washing is frequently enough to bring about recovery.
In some cases which refused to clear up after the usual puncture and washing, a good result has been obtained by giViDg the patient sodium bicarbonate to render the urine alkaline and by using a solution of bicarbonate for washing out the sinus.
In cases in which attacks of acute inflammation recur with every infection, it is well to remove the anterior end of the middle turbinal.
Chronic suppuration.-Chronic antral suppuration is taken to include all cases other than acute, though this may not be strictly accurate. It has been shown that the washings from an antrum may be macroscopically clear but may contain organisms; threads of mucus only may be seen as evidence of disease in the antral wall.
Prophylaxis.-It has been shown that a diet deficient in vitamin A predisposes to upper respiratory tract infections; on the other hand, a really correct diet, properly balanced, prevents such infections. Thirty new-born infants were placed in a ward and kept there for two years, under ideal hygienic conditions; no infections of the upper respiratory tract occurred, except in the case of one child whose mother withheld cream in error.
One observer suggests that there are three factors that lay the mucous membranes open to infection : (1) deficiency in vitamins ; (2) allergy; (3) endocrine imbalance.
If these factors can be corrected in some way, infections might be avoided.
That a change in the reaction of the mucous membranes is important is suggested by an observation on the action of radium. A series of cases of chronic sinusitis on which operations had been performed without success were treated by exposure to radium: much improvement was noticed.
How does the antrumb empty itself ?-It is logical to investigate this question, as a preliminary to discussing treatment of antral suppuration. The most important factor is ciliary action; when acute infections occur the cilia are temporarily put out of action.
Another factor has been suggested, namely, the alternating negative and positive pressure in the sinus during respiration. To determine the amount of this positive or negative pressure, a small water manometer was used. This was attached to a hollow needle introduced into the antrum in the ordinary way, under the inferior turbinal. Patients with normal noses showed during quiet inspiration a negative pressure of 2 to 8 mm., during expiration a positive pressure of 4 mm. Forced respiration increased these figures. It is obvious that if there is (a) an accessory opening, or (b) a second opening produced surgically, the negative pressure will be lessened and drainage hindered.
The antra of a normal person were injected with iodized poppy-seed oil through the canine fossae. One side of the nose was then blocked with wool and sealed with collodion. The patient was kept in the vertical position for seventeen hours. At the end of this time he removed the plug and refused further co-operation. X-ray examinations made at intervals throughout the experiment showed that the iodized oil spread upwards along the nasal wall of the normal side antrum and fell into the floor of the nose and in seven hours the antrum was nearly empty, while on the obstructed side no movement of the oil was seen after the seventeen hours. It would be interesting to repeat this experiment in a patient with congenital atresia of one side of the nose. Surgical treatment.-(i) Intranasal operation.-Consists in making a hole into the antrum below the inferior turbinal, combined, in most cases, with removal of the anterior end of the middle turbinal. Except in special cases this is the operation of choice. When the hole in the antral wall is made sufficiently large it remains open enough to pass a canula; it must be made large in the first place, as it shrinks rapidly. Actually I am not convinced that a permanently large hole is advisable; a better result is often seen with a small than a large one. At the end of the operation itself, I pack in a strip of ribbon gauze, moistened with 10% argyrol, partly to introduce the argyrol, and partly to make sure that all discharge is removed; the strip is then removed.
Antral suppuration in children should always be dealt with by the intranasal operation and the removal of adenoids, if any. I believe that antral suppuration in children is more frequent than formerly.
It will be noticed that no mention is made of removal of part of the inferior turbinal. I feel strongly on this point; in my opinion, the turbinal should not be touched. The opening into the antrum can easily be made under it; if the turbinal is much in-curled, it can be levered away from the outer wall. Some of the most intractable cases of post-operative discomfort from crusting are those in which large parts of the inferior turbinal have been removed and a very large hole made into the antrum.
(2) Per-oral operation.-In certain cases an intranasal operation is inadequate and the so-called radical operation is required. These are cases in which (1) the intranasal operation has failed: (2) the contents of the antrum are cholesteatomatous.
(3) there are foreign bodies in the antrumn, including teeth, or bits of teeth; (4) there are antro-choanal polypi that recur after simple removal, and cases of polypoid lining; (5) there are fistula.
Canfield's operation I find difficult, and probably for that reason alone I do not see its advantage over the others.
In the Caldwell-Luc operation the incision is generally made horizontally, but a vertical one can be used. In order to prevent damage to the nerves going to the teeth, the bone area removed should be triangular, with the apex downwards. In spite of this, the nerves to the incisors may be damaged. Retraction of the tissues upwards must not be violent, to avoid damage to the infra-orbital nerve. Neuralgia of the second division of the fifth nerve due to too violent retraction is sometimes seen after the Caldwell-Luc operation, and is most intractable. I speak feelingly, having had two cases.
Removal of the naso-antral wall is to be made low down and without damage to the mucous membrane of the inferior meatus. It is the custom to make a large flap of this mucous membrane and turn it down into the floor of the cavity, and I have found this satisfactory. Actually it has been suggested that the mucous membrane should be left, a small hole being made later if necessary.
The lining of the antrum remains to be dealt with. Ciliated epithelium regenerates well in any part of the body, and the antrum is no exception. Recently work has been done on this subject in Toronto; even after removal of the antral lining, epithelium reformed; thus regeneration has been noted sixteen days after operation at which all the lining had apparently been removed; ciliated epithelium has been found in the dog one month after removal, and in man nine weeks after. The epithelium arises either from microscopic lining left after operation or it grows in from the nose. Evidently the more islands of epithelium that can be left the better: for this reason it would appear important not to scrape away the antral lining too vigorously, better probably only to nip off the exuberant polypoid lining.
Lastly there are cases of antral disease that continue to suppurate in spite of well performed Caldwell-Luc operations; the discharge is very annoying to the patient and may continue for years. Re-opening the antrum and skin grafting the cavity will sometimes give a good result.
A. 'J. M. Wright: Acute suppuration.-Most of us now regard the washing of an acutely inflamed mucous membrane as undesirable. In cases without complicating factors, such as the involvement of other sinuses, an acute suppuration almost invariably clears up without puncture and lavage, and I find myself puncturing the acute suppurating antrum less and less frequently.
Chronic suppuration.-In cases of chronic antral suppuration, it is of importance to adapt methods to the pathological conditions present rather than to follow a stereotyped treatment.
The types of suppuration are: dental, nasal, polypoid, and a mixed group described as mucoid, oedematous or allergic. In this last group I include cases in which frank suppuration is absent, but in which there is a mucoid discharge, cedema of the mucosa, and perhaps an allergic factor. While the title of this discussion would seem to exclude such cases, I find myself unable to do so.
Dental suppuration.-In cases of recent origin, in which the infecting tooth is obvious, it is worth while to remove the tooth and then to wait before carrying out any operation on the antrum. In a few such cases, the suppuration clears up spontaneously, but should it not do so, it is better to postpone operative drainage until the alveolus has healed. A simple intranasal operation in dental cases is usually satisfactory. If suppuration persists after operation, it is probably due to infection of other sinuses, the presence of unrecognized infection in other teeth, the existence of a syphilitic or malignant element, infection in the bone, or the removal of too much of the inferior turbinal. In cases of bone infection only time will cure. Nasal suppuration.-In cases in which the antrum alone is involved, an intranasal operation is all that is required.
Polypoid cases.-Cases with polypoid degeneration of the antral lining are usually due to a nasal infection and accompanied by suppuration in the ethmoidal and sometimes the frontal sinuses. This polypoid degeneration seriously alters the prognosis. A simple intranasal operation is usually followed by the extrusion of polypi through the operation opening into the nose. I have been in the habit of opening the antrum through the canine fossa and removing the polypi thoroughly, but recurrence has been frequent. The researches of Knowlton and McGregor show that it is possible for the lining to be replaced after its complete removal. I think that this treatment is worthy of further trial in such cases.
(fEdematous or Allergic Cases.-By this I mean cases in which, on exploratory puncture, the antrum is found to contain mucus or in which puncture is negative but X-ray examination shows changes in the antral mucosa. Although I am aware that extensive operative interference on the antrum has been advised by some observers in cases in which frank suppuration is absent, I believe that the more 41 1059 rational line to follow is the use of constitutional measures, combined with the operative treatment of any mechanical factors which may be interfering with nasal drainage and ventilation.
Dan McKenzie said that nothing had proved so beneficial to the patient and so creditable to the laryngologist as puncturing an acute suppurating antrum. He wished as much could be said of the operations for the chronic suppurating antrum. On previous occasions he had referred to the uneasiness with which he contemplatjed operating in many cases of chronic suppuration of the maxillary antrum and other sinuses. It seemed to him that something essential about the pathology of sinus suppuration was not understood. In spite of a perfectly planned and executed operation, a large percentage of the cases continued to suppurate. It was all very well to say that the reason was because other sinuses were suppurating, but frequently this could not be detected, and even if they were, operation on other sinuses did not help. He did not think it was a question of vitamins, for the mass of our people were not deprived of these bodies. Attention ought to be bestowed upon finding the unknown factor which kept the suppuration going whatever the surgeon might do.
A. Logan Turner: The various statistical tables published from time to time clearly show that the incidence of complications from this cavity is much lower than that of complications from the other paranasal air cavities. In Burger's Table on which 534 cases of intracranial complication are tabulated, only 18, or 3% of the whole, had the primary focus in the maxillary cavity. This is not surprising if we recall the fact that this sinus is the only one of the series that has no bony wall contiguous to the cerebral cavity. Consequently, infection of the brain and its membranes by direct continuity of inflammation through the bone-a frequent pathway of intracranial infection-is excluded in the case of the maxillary cavity.
Infection of the intracranial structures, however, by the venous pathway is a possible route, as the veins of the lining membrane of the antrum link up with the pterygoid venous plexus and through it with the cavernous blood sinuses. In this connection it is interesting to note that of the 18 cases referred to on Burger's table, in more than half, the complications were of the nature of a thrombo-phlebitis of the dural blood sinuses.
I should like to refer to the complications consecutive to operative trauma of the maxillary air cavity. These unfortunate occurrences take place from time to time, perhaps more often than we realize. An inquiry some years ago, from laryngologists in this country, into the incidence of complications in paranasal sinus suppuration brought me this information, that of 60 cases returned, in which the complication supervened on operation, 14, or 23%, arose in connection with operations on the maxillary sinus, six intranasal and eight of the Caldwell-Luc type.
In these, diffuse osteomyelitis of the maxilla occurred as the initial stage in 13. Showing itself some days after operation as a swelling of the cheek, osteomyelitis then invades the frontal process and extends to the nasal and frontal bones, and, unless checked in the early stage, results in fatal complications. Of the 13 patients with diffuse osteomyelitis, seven died from leptomeningitis, four died from general blood infection, and two recovered, the osteomyelitic process being checked by timely surgical interference on the maxilla.
Some years ago Mr. Tilley suggested that in these cases the diffuse osteomyelitis arose because of associated suppuration in one or more of the higher cavities, a cancellous area in the bony margin of the surgical opening within the nose becoming infected and the inflammation spreading through the body of the bone.
I have investigated in these 13 cases the question of associated suppuration in the higher sinuses and I found from the notes supplied that in 10 of them this existed; that in six of these there was no simultaneous treatment of the higher sinuses, and in four there was, but in two of the latter there was only intranasal drainage carried out. These facts, therefore, tend to support Mr. Tilley's view, and they do more than that; they furnish evidence of the possible risk to which our patients are exposed in the operative surgery of paranasal sinus suppuration through our failure to remove at one and the same operation all the foci of infection.
T. B. Layton: Accepting antral lavage as the routine treatment of all cases of suppuration in the maxillary sinus other than those in the acute stage, we may consider (a) the intervals between the washings, (b) the number of the washings to be employed before resorting to a major operation, (c) the condition of the patient, (d) the character of the pus, (e) indications for immediate major operation.
(a) From four days to a week is the convenient interval between washings. Under four days the meatus may became so tender that the later washings are unduly painful; over a week the treatment tends to become too prolonged if the lavage proves unsuccessful.
(b) I used always to wash out the sinus four times before considering further operation; after a talk with Sir StClair Thomson I extended these to six, but I do not remember in the last three years any case in which the extra two have obviated the major operation. Certainly a large number of washings will sometimes result in cure, and I have heard of one that recovered after the thirty-eighth lavage. If for social or other reasons a major operation is inconvenient, it is quite proper to go on washing out the antrum at weekly intervals for this long period and an occasional cure will result. In many cases less than four washings are sufficient. In a recent case, when the acute stage has not been severe, one lavage is often enough, and on the second occasion the fluid is clear.
(c) It is remarkable how the general condition of the patient will improve after the first or second lavage. So striking is this that the condition of the patient is never an indication for resorting at once to a major operation. Rather it is the opposite, as the toxaemia can be improved by the lavage before this is done. For this reason a severe toxcemia forms in my opinion the only indication for performing even the operation of antral lavage in the acute stage. The great improvement in the toxaemia outweighs the risk of acute osteomyelitis arising therefrom.
(d) I used to think that very foul-smelling pus was a sign that the condition would not clear up by lavage. I used to think the same when there was no diminution of the amount after the second or third lavage. The following case shows that both these assumptions are unfounded.
A patient came from the Channel Islands and, hating London, wanted to return as soon as possible after operation. On the possibility of being cured by lavage being explained to him he elected to risk the extra time here in the event of failure. The pus was very foulsmelling and very profuse. At the third lavage it was as bad as with the first, and I told him I thought he was wasting time to have a fourth and that we had better proceed at once to the major operation. He replied that having set out on a certain plan we would stick to it. Four days later at the fourth lavage the washings were clear. He came to see me on visits to London on several occasions in the subsequent three years and remained well.
(e) If a piece of fang or a tooth has slipped into the antrum during an attempt at extraction, no treatment will ever cure the condition unless it includes the removal of that foreign body from the cavity. Except for this there is no indication for a major operation, whether intranasal or by the sublabial route, before trial of lavage.
Certain considerations may however lead one to decide on one of these after the fourth washing without further delay.
(i) Sometimes the opening of the antrum is occluded by the swollen mucosa. When this is the case, the slightest pressure causes the most intense discomfort, with exquisite pain leading to fainting and symptoms of shock. Formerly I have operated on such cases J3 immediately. A case which I have exhibited to-day shows that this is unnecessary, and the device of a two-way canula should obviate the necessity for it in the future.
(ii) On social grounds the operation may have to be hastened. An Anglo-Indian returning to an outlying station where treatment would have been unavailable in the event of recurrence, and a schoolmistress who had to complete the treatment within the Christmas holidays are examples of this. Another is pregnancy; a mother is able to afford time for operation while carrying her child, but cannot do so once it is born.
(iii) The involvement of other sinuses is another reason for not continuing with lavage too long. The diversion of the stream of antral pus from the middle to the inferior meatus affords a better opportunity for the fronto-ethmoidal cells to recover than is afforded by any operative treatment in the middle meatus.
That a major operation is not essential under the conditions is proved by the two cases I have shown to-day.
The success of antral lavage is the chief reason why I seldom perform an intranasal operation on the maxillary sinus. I believe that the majority of cases in which success is claimed for this operation are ones which would have recovered with the simpler treatment of antral lavage. Of the unsatisfactory nature of this operation one hears from anasthetists and general practitioners, rather than from rhinologists. The failure is due to the ease with which the hole may close when edge is opposite edge. With the sublabial operation it is possible to make Hajek's flap from the mucous membrane of the inferior meatus, with the result that cut edge opposes a surface and the opening cannot close. Further, the intranasal operation can rarely be carried out without removal of a part of the inferior turbinal which I think is a wrong proceeding.
H. Bell Tawse: There are two points in the treatment of chronic suppuration to which I wish to refer:
(1) I remove a small piece of the anterior end of the inferior turbinal in the intranasal operation, on every occasion, unless there is so much room under the inferior turbinal that a large hole is ensured.
Where the anterior end has been preserved, I have had so much trouble with the hole contracting and closing up before the cavity has healed that I hesitate to rely on it. I find it difficult to understand why the anterior end is treated with such great respect by some, and I should like to ask why more respect is not shown for the anterior end of the middle turbinal. I have rarely been troubled with crusting after a small piece of the anterior end has been removed, but I cannot say that the same applies to the middle turbinal.
I do not wish you to think that I advocate the use of the spokeshave or that I approve of this ruthless and barbaric treatment of the inferior turbinal. But I am at a loss to understand why the removal of a small piece of the inferior turbinal should be followed by crusting in the hands of some and not of others.
(2) I seldom employ the Caldwell-Luc operation as the great majority of cases can be cured by the intranasal one. I disagree with the textbook statement " that until evidence is forthcoming which will furnish reliable information, the canine fossa route is to be preferred to the nasal." This operation should be reserved for cases in which the mucous membrane is known or strongly suspected to be polypoid, either from skiagrams or from the limited inspection that is possible through an intranasal opening, or where malignant disease has to be confirmed.
In my early days I always employed the Caldwell-Luc operation. Then I began to ask myself, " What additional benefit have I conferred on the patient by opening the canine fossa ? " and in the great majority of cases the answer was " None." Again, although one inspected the lining of the cavity, it was almost invariably left untouched and one had frequently to enlarge the opening to facilitate removal of the inner wall. Not infrequently the patient had a swollen, painful cheek for at least a week, toothache was not uncommon, the wearing of a denture was occasionally impossible for some days, and infra-orbital neuralgia was not unknown.
I believe that efficient drainage by the intranasal operation followed, preferably, by lavage with normal saline solution, should replace the Caldwell-Luc operation in every case except those in which gross lesions are present, indicating that drainage alone will not suffice. C. A. Scott Ridout said that the guiding rule in every acute condition should be to do as little as possible, but any pent-up pus, particularly if it was under pressure, must be evacuated. In the early stages of an acute maxillary sinus case, 2% cocaine was more useful than the spray which Mr. Mollison had suggested.
He agreed that it was important to preserve the inferior turbinal, for if that was removed there would ensue crusting of the nose and constant irritation. That should be avoided in doing intranasal antrotomy. If closure occurred it could be repeated; but one could not replace the removed turbinal.
Suppuration in this region was becoming more frequent in children, and he did not agree that in suppuration of the antrum the removal of adenoids alone was sufficient.
Lavage should be carried out if pus was seen in the nose at the operation for adenoids.
In cases of naso-antral polypi he did not hesitate to perform the Caldwell-Luc operation. Or if there was constant suppuration with a thickened mucosa he saw no method of dealing with it except by that-or a Denker's-operation. In some of the cases of chronic rhinorrhcea in which the antrum could not be traced as a cause, a useful method was radiography with lipiodol; one had the patient in the erect posture, and as the antrum filled with lipiodol, the skiagram was taken immediately. Any irregularity in the mucosa would show in the picture.
The Operative Closure of Oro-Maxillary Fistula.
By DOUGLAS GUTHRIE.
-,Etioloqy.-The inadvertent removal of part of the floor of the sinus during extraction of the upper molar tooth is perhaps the most frequent cause. Naturally the accident is more likely to occur when there is little or no bone between the roots of the teeth and the floor of the maxillary sinus. As a rule the opening soon closes, but if the sinus becomes infected the fistula may persist, even after free intranasal drainage has been provided. Less frequently, oro-maxillary fistula may follow radical operation of the sinus, or on a dental cyst which involves the sinus. Hempstead [1] saw 63 persistent fistulh in 385 cases of chronic maxillary sinusitis, but there is no doubt tbat fistula following operation on the sinus, has become rarer as operative technique has improved, and as alveolar drainage has been abandoned.
Historical note.-In 1651, Nathaniel Highmore [2], whose name is associated with the antrum, described, in the elaborate language of his day, a case of oromaxillary fistula. In his Work on human anatomy, dedicated to his friend Harvey, he tells how " a gentlewoman, who 'had the Dens Caninus drawn on account of an inveterate defluction of sharp humours, on thrusting a silver bodkin into the alveolus, was exceedingly frighted to find it pass, as it did, almost to her eyes."
Some years later William Cowper, an anatomist of great distinction, acknowledged that Highmore's case had suggested to him the operation of alveolar drainage of the sinus, which he described in Drake's " Anatomy " [3] .
Treatment.-(a) Conservative treatment is of little value, and the wearing of a dental plate with obturator to occlude the fistula is uncomfortable and inefficient. Weih [4] reports six cases successfully treated by repeated applications of trichlor-acetic acid,
